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Active: international watch for active galactic 
nuclei, 14; NGC 5256 (Markarian 266), 241; same 
object as quasars? 463; triggered by interaction, 18 

Interacting: Arp 220, 21; Arp objects, 20; com- 
puter modeling of, 22; NGC 3690-IC 694, 24; 
NGC 4038-39, 22; NGC 5256 (Markarian 266), 241; 
NGC 5754-55, 25; NGC 6240, 18; overview of, 18 

Milky Way: center, 584; starburst phase, 589 

*‘Normal’’: M101, 570; M104 (Sombrero), 12; 
NGC 1023, 114; NGC 1058, 115; NGC 1130, 115; 
NGC 1275, 115; NGC 2469, 228; NGC 2474, 227; 
NGC 2475, 227; NGC 2667A, 451; NGC 2667B, 451; 
NGC 2672, 450; NGC 2673, 450; NGC 2677, 451; 
NGC 3185, 451; NGC 3190, 451; NGC 3193, 451; 
NGC 3610, 444; NGC 3613, 444; NGC 3619, 444; 
NGC 3642, 444; NGC 3683, 444; NGC 3683A, 444; 
NGC 3690, 444; NGC 3780, 444; NGC 3804, 444; 
NGC 3846, 445; NGC 3846A, 445; NGC 3850, 445; 
NGC 3888, 444; NGC 3898, 444; NGC 3913, 445; 
NGC 3916, 445; NGC 3921, 445; NGC 3958, 445; 
NGC 3963, 445; NGC 3972, 445; NGC 3977, 445; 


NGC 3982, 445; NGC 3990, 445; NGC 3998, 445; 
NGC 5660, 684; NGC 5676, 684; NGC 5866, 571; 
NGC 5907, 571; NGC 5976, 683; NGC 5976A, 683; 
NGC 5981, 683; NGC 5982, 683; NGC 5985, 683; 
NGC 6015, 683; NGC 6384, 604; NGC 6503, 572; 
supernovae in NGC 253, 129 


Gamma-ray astronomy: from center of Milky Way, 
584; nuclear reactors and ‘‘gamma-ray pollution,’ 
464 


Gravitation: British planned detector, 358; Einstein 
ring, 465 


H I regions: dark halo around IC 2006, 587 
H II regions: newborn stars in Cepheus A and Cygnus, 
588 


Herbig-Haro objects: 9 

History: Ahnighito meteorite recovery, 350; Chaucer 
and Moon, 376; crucifixion of Jesus, 374; Messier’s 
“*missing’’ objects, 570; Neptune’s ring, 610; Olbers’ 
paradox, 594; Peary North Pole controversy, 57, 
350; science at the South Pole, 598; sighting zodiacal 
light, 146; skies of Homer, 57; Southern Hemi- 
sphere astronomy, 502; southern-sky constellations, 
515; Struve legacy, 380; sungrazing comets, 564; 
visual observations of Neptune, 486, 610 

Image processing: and the eye, 125 

Infrared astronomy: \o and volcanism, 356; Mars, 133; 
M17 and M42, 352; Pleiades, 128; Titan, 246; 
Venus, 245; zodiacal dust bands, 242 

Interferometry: Merlin array, 358; Plateau de Bure 
array, 591; Very Long Baseline Array link, 470 

Interplanetary matter: gegenschein, 147; zodiacal light, 
147, 242 

Interstellar matter: interaction with hot stars, 240 

Light pollution: small victory in Pittsburgh, 583 

Masers: silicon dioxide in red giants, 7 

Meteorites: Ahnighito recovery, 350; in Antarctica, 
466, 587; Baton Rouge fall, 126; diamond grains, 
244; largest impact crater, 351; from Mars, 473 

Meteors: and Earth-approaching asteroids, 245; Inter 
national Meteor Organization, 660; nonlinear, 11, 
237; spinning, 11 

Molecular clouds: active jet in, 9 

Molecules: C.. and ‘‘fullerenes,’’ 358 


Moon: change in length of month, 469; craters named 
for astronauts, 265; and dating crucifixion, 374; 
features challenging to view, 520; lunar speed, 376; 
lunar transient phenomena, 468; sodium in exo- 
sphere, 589; tides and ancient sediments, 469; very 
young, 349, 373 

Nebulae: 

Bright: Crab lookalike 3C 58, 8; IC 1805 and 
1848, 248; infrared views, 352; M1 (Crab), 7, 9, 586; 
M17 (Omega), 352; M42 (Orion), 352; NGC 1491, 
142; NGC 1624, 142; Southern Crab, 357 

Planetary: NGC 6543, 571; NGC6572, 605; 
PK 164 + 31.1, 227 

Neutrino astronomy: supporting relativity, 247 

Neutron stars: see Collapsed objects 

Novae: amateur discoveries, 432; 
FSV 113211 to erupt soon? 404 

Observatories (amateur and public): Atlanta Astronomy 
Club, 89; at Beijing Planetarium, 201; Chandler’s 
lift-off roof, 96; Climax, 320; Hexadome observa 
tory kit, 492; National Public, 551; Pettinger- 


dwarf, 404; 
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Guiley, 657; Pine Lake, 434; Public Astronomical, 
433; Temple, 320 

Observatories (professional): Arecibo, 467; Byurakan 
Astrophysical, 133; Carnegie Institution name 
change, 359; European Southern, 8, 470; Kuiper 
Airborne, 353; Mount Graham, 130, 592; Mount 
Wilson saved, 133; Pulkovo, 381; Royal Greenwich 
move, 241: at South Pole, 598; Svdney, 502 


Observing techniques: keeping an observing log, 659; 
limiting magnitude chart, 332; for Saturn occulta- 
tion, 639 

Occultations: April 8, 1989, lunar, of Pleiades, 405; 
April 15, 1989, lunar, of Regulus, 407; January 
23-24, 1989, lunar, of Regulus, 73; revealing Nep- 
tune’s ring arcs, 606; of 28 Sagittarii by Saturn, 
rings, and Titan, 638 


On-line databases and communications (see also Com- 
puting): AppleLink, 421; astronomy bulletin boards, 
421, 422 

Optics 


parfocal standard for eyepieces, 558; for 


Schmidt camera, 664; testing for telescopes, 614 


Organizations: Astronomical League, 321; British As- 

tronomical Association’s Section for the Observa 
Stars, 181; Australia’s 
National Association of Planetary Observers, 660; 
International Meteor Organization, 660; National 
Space Society shuttle tours, 90; Pianetary Society, 
434; Small Scope Observers Association, 320 


People: Banneker, B., 583; Byrd, D., 318; Chambers, 
G. F., 181; Chaucer, G., 376; de Lacaille, N. L., 
515; Franks, W. S., 181; Fraunhofer, J., 251; 
Galeev, A. A., 14; Gill, J. R., 236; Homer, 57; 
Horkheimer, J., 544; Keyser, P. D., 515; Kunkel, 
L., 318; Lassell, W., 610; Moran, D., 317; Olbers, 
H., 594; Rumrill, H. B., 86; Peary, R. E., 57; 
Peltier, | 6; Sabatini, D., 317; Struve, O., 380; 
Struve, W., 380; Todd, D. P., 5; Williamson, I. K., 
319 


tion of the Colours of 


Photography: advanced celestial, 612; analemma, 678; 
building a Schmidt camera, 664; modern trends, 
11!; Phobos and Deimos, 446; photographic Mes 
sier marathons, 338; retrograde loop of Mars, 676; 
urban deep-sky, 108; versus CCD images of Mars, 
350 

Physics 
nova tests relativity, 247; wormholes for interstellar 
travel, 132 


neutrinoless double beta decay, 131; super 


Planetariums 
434 

Planets and their satellites: brightnesses of, 629; com 
parisons of magnetospheres, 149 


Beijing, 201; Planetarium Sourcebook, 


Earth (see also Moon): change in length of day 
462, 469; diamonds and age of, 244; magnetosphere, 
149; tracing magnetic field, 130 

Jupiter 


155 


magnetosphere, 149; volcanism on lo, 


Mars: amateur drawings, 429, 431; atmosphere, 
475; best ground-based images, 15, 349, 350, 471; 
carbon dioxide in surface rocks, 133; color, 474; 

mposition of, 473; 149, 464; 
maps of Phobos, 477; and meteorites, 473; mosaic 
of Candor Chasma, 144; no water in satellites, 470; 

»f 1988 apparition, 30, 369, 429, 432, 
446, 471, 476, 676: observations of Phobos and 
Deimos, 446, 592; Phobos spacecraft, 359, 464, 470, 


inagnetosphere, 


observations 
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592; photographing retrograde loop, 676; photo- 
graphs versus CCD images, 350; on video, 476 
Mercury: magnetosphere, 149 
Neptune: characteristics, 481; magnetosphere, 
149, 483; mistaken ring, 610; ring arcs, 606; Triton 
and Nereid, 484; visual observations, 486, 610 
Pluto: and Charon, 583; perihelion reached, 67 
Saturn: hexagonal feature, 246; magnetosphere, 
149; methane rain on Titan? 246; occultation of 28 
Sagittarii, 638 
Uranus: magnetosphere, 149; Miranda, 269 
Venus: evening apparition, 525; geology, 360; 
infrared views, 245; magnetosphere, 149; radar 
imagery, 360; topography, 360; volcanism, 356, 366 
Pulsars: see Collapsed objects 
Quasars: Einstein ring, 465; same object as radio 
galaxies? 463 
Radar astronomy: comets, 239; Venus, 360 
Radio astronomy: daz’ matter, 587; Einstein ring of 
quasar, 465; red-giant silicon dioxide masers, 7; 
star-formation regions, 588 
Relativity: supernova neutrinos as test for, 247 
Rocket astronomy: imaging Earth's magnetic field, 130; 
M83 in ultraviolet light, 465 
Science policy: British astronomy plans, 358; global 
network of automatic telescopes, 143; National 
Academy of Sciences survey for astronomy in 
1990's, 470; replacing 300-foot radio telescope, 252, 
470 
Space-based astronomy: automatic photoelectric tele- 
scopes on space station, 13; detectors for Hubble 
Space Telescope, 133, 153; infrared view of Pleia- 
des, 128; list of satellites, 243; nuclear reactors and 
‘‘gamma-ray pollution,’ 464; sungrazing comets, 
133, 564 
Spacecraft: Cassini, 14; Cosmic Background Explorer, 
592, 593, 597; Gamma-Ray Observatory, 464; 
Ginga, 464; Hubble Space Telescope, 133, 153; 
Infrared Astronomy Satellite, 128, 242; Interna- 
tional Sun-Earth Explorer 3, 247; list of astronomi- 
cal, 243; Magellan, 360, 367; orbiting nuclear 
reactors, 464; Phobos 2, 247, 359, 464, 470, 592; 
Pioneer 10 and 11, 590; Pioneer Venus, 361; Polar 
satellite, 133; Solar Maximum Satellite, 133, 566, 
590, 592; Solar Mesospheric Explorer lost, 592; 
Solwind, 566; Space Station Freedom, 460; Ultravio- 
let Imaging Telescope, 465; using shuttle external 
tanks for scientific studies, 133; Vega 1 and 2, 362; 
Veneras to Venus, 360; Voyager 2, 481, 484, 609 
Space policy: astronomy on the space station, 460; of 
European Space Agency, 14; international coopera- 
tion, 4; joint American-Soviet pact, 10 
Star clusters: 
Associations: Alpha Persei, 142 
Globular: NGC 2419, 227; NGC 5466, 684; pul- 
Sars In, 127 
Open: \C 2157, 340; IC 4665, 604; IC 4756, 605; 
M35, 339; M44 (Praesepe), 450; M67, 332; 
NGC 957, 114; NGC 1513, 142; NGC 1528, 142; 
NGC 1545, 142; NGC 1582, 141; NGC 1664, 141; 
NGC 2158, 340; NGC 6633, 605; Pleiades in infra 
red, 128 
Stars: active births, 9; age of nearby solar-type, 589; 
colors, 181; large formation regions, 588; proper 


motion, 287; red, 182; red giant, 7; supermassive, 
353 

Double and multiple: Capella, 587; Eta Carinae, 
353; Castor, 338; Alpha Comae Berenices, 180; 
Alpha Herculis, 603; interacting pairs, 239; lota 
Leonis, 295; mergers, 239; 53 Ophiuchi, 604; 70 
Ophiuchi, 605; Sirius, 287; Struve 1104, 294; with 
sunlike stars, 294; 78 Ursae Majoris, 295; vividly 
colored, 183 

Individual: Barnard’s star, 605: Alpha Ophiuchi, 
603 

Variable: Alpha Comae Berenices, 180; dwarf 
novae, 404; FSV 113211, 404; Alpha Herculis, 603; 
Mira-type, 7; RS Ursae Majoris, 522; S Ursae 
Majoris, 522; T Ursae Majoris, 522; W Ursae 
Majoris, 239 

Sun: flare cycle? 247; flare watch, 90; flares, 271, 494, 

590; forecasting flares with a computer, 237; Ger- 
man _ solar-observing newsletter, 433; helioseis- 
mology, 584, 598; heliosphere, 152; internal rota- 
tion, 584; observing, 220; observing from South 
Pole, 598; photographing analemma, 678; spectrum, 
585; sunspot-weather link rejected, 469; surface 
temperature differences, 242; T Tauri wind and 
asteroids, 356 


Sundials: vertical at Castle Howard, 81 


Supernovae: of A. D. 1006 in Lupus, 244; of A. D. 
1181, 8; amateur discoveries, 432, 468; S Androme- 
dae remnant, 247; Berkeley automatic search, 468; 
“Eta Carinae’’ outburst, 355; Cassiopeia A, 502; 
extragalactic, 129; making cosmic diamond grains, 
244; pulsar in SN 1987A, 359, 480; remnants, 7, 8, 
9, 244, 247; 1961V, 355; SN 1987A, 127, 247, 
353, 359, 480; SN 1989A, 468; SN 1989B, 468; 
testing relativity, 247; Type V outburst, 355 

Tektites: moldavites, 351 


Telescope making: applying for a patent, 324; battery 
pack, 266; booklet for building Dobsonians, 559; 
building for less than $500, 26, 488; building a 
Schmidt camera, 664; computer-controlling altazi- 
muth telescopes, 194; double-arm drives, 436; equa- 
torial motion with a Dobsonian, 327; improved 
stepper motor, 554; large lightweight mirrors, 559; 
mount for C90, 441; structural analysis and me- 
chanical stability, 97, 210 

Telescopes (amateur): Atlanta Astronomy Club’s 20- 
inch reflector, 89; Mitton’s 10-inch reflector, 488; 
Schultz, Kuehl, and Lundegard’s 8-inch reflector, 26 


Telescopes (professional): Anglo-Australian (3.9-me- 
ter), 585; Arecibo upgrading, 467; automatic on 
sprce station, 13; Bruce astrograph lookalike, 238; 
Columbus Project Binocular, 130; Dorpat refractor 
(9'2-inch), 250; global network of automatic tele- 
scopes, 143; Green Bank 300-foot, 14, 252, 470; 
Keck (10-meter), 127, 357; New Technology Tele- 
scope (3.58-meter) first light, 470; partnerships for 
Haile (200-inch), 14, 470; Vatican Advanced Technol- 
ogy Telescope (1.8-meter), 130; Very Large Tele- 
scope (16-meter), 8; WIN telescope (3.5-meter), 133 

Timekeeping: corrections for location, 59, 378; in 
astronomy, 378; using continued fractions, 80 

Ultraviolet astronomy: M83, 465 

Vision: \imiting magnitude test, 332; safety for solar 
eclipse viewing, 292; sensitivity of the eye, 125 

X-ray astronomy: solar flares, 590 
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